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1 EP 0 671 

Description 

[0001 ] The present invention relates to a pharmaceu- 
tical preparation controlled to release a medicinal active 
ingredient at a targeted site in the gastrointestinal tract, s 
and more particularly to a pharmaceutical preparation 
for oral administration from which a medicinal active in- 
gredient can be selectively delivered to any specific site 
in the intestinal tract. 

[0002] Selective delivery of a medicinal active ingre- io 
dient to a specific site in the intestinal tract has been 
desired in drug therapies, for instance, a local therapy 
for inflammatory disease in the intestinal tract such as 
ulcerative colitis or Crohn's disease, or an oral adminis- 
trative therapy with a medicinal compound of a peptide is 
which is apt to be decomposed chemically or enzymat- 
ically in the intestinal tract, with a medicinal compound 
of which the absorption site is limited, or with other me- 
dicinal compound. 

[0003] In order to efficiently realize the selective de- 20 
livery of a medicinal active ingredient to a specific site 
in the intestinal tract, it is necessary to design a phar- 
maceutical preparation taking into account the physical 
and physiological environment in the human gastroin- 
testinal tract and the traveling time of the pharmaceuti- 25 
cal preparation through the intestinal tract. With respect 
to the physical and physiological environment in the 
gastrointestinal tract, it is recognized that the value of 
pH in the stomach is usually 1.8 to 4.5 in a healthy hu- 
man and that the value of pH in the intestines is 6.5 to 30 
7.5 and the pH does not essentially differ between the 
small intestine and the large intestine. According to the 
results of the widespread research of Davis et al. t the 
residence time of a pharmaceutical preparation in the 
human stomach is 0.5 to 10 hours and further not only 35 
the inter-individual variation thereof is large, but also the 
residence time is considerably influenced, for example, 
by feeding, a size of the pharmaceutical preparation to 
be administered and the like. However, the traveling 
time of a pharmaceutical preparation through the small 40 
intestine is generally recognized to be 3±1 hours and 
the inter- and intra-individual variation is relatively small 
(Journal of Controlled Release, 2, 27-38 (1 985)). 
[0004] With respect to a method by which a medicinal 
active ingredient can be selectively delivered to a spe- 4$ 
cific site in the intestinal tract, hitherto various research- 
es have been done. There have been proposed a phar- 
maceutical preparation wherein a sustained release 
pharmaceutical preparation is coated with an enteric 
coating (Annals of the New York Academy of Science, so 
618 , 428-440 (1 991 )), a pharmaceutical preparation ob- 
tained by utilizing a technique for controlling the starting 
time of the release (Chemical & Pharmaceutical Bulle- 
tin, 40, 3036-3041 (1 992)) and the like, as well as phar- 
maceutical preparations obtained by using known tech- 55 
niques such as an enteric pharmaceutical preparation 
and a sustained release pharmaceutical preparation. 
[0005] However, every conventional method has a 
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problem such as insufficient site-selectivity or poor prac- 
ticality due to peculiarity of the material to be used. For 
example, in case of using the enteric pharmaceutical 
preparation, the release of a medicinal active ingredient 
starts abruptly at the upper small intestine resulting in 
consumption of almost of the medicinal active ingredient 
by absorption or decomposition before the medicinal ac- 
tive ingredient reaches the targeted site in the intestine, 
although the release of the medicinal active ingredient 
can be effectively suppressed in the stomach. In case 
of using the sustained release pharmaceutical prepara- 
tion, a considerable amount of a medicinal active ingre- 
dient is released when the pharmaceutical preparation 
stays in the stomach and passes through the small in- 
testine because the medicinal active ingredient is con- 
tinuously released. 

[0006] Further, in order to release a medicinal active 
ingredient at the large intestine, there has been recently 
developed a system utilizing the ecosystem of specific 
microorganisms in the large intestine. For example, in 
a pharmaceutical preparation wherein a composition 
containing a medicinal active ingredient is coated with 
a novel polymer having an azo group, or the composition 
containing a medicinal active ingredient is dispersed in 
the new polymer having an azo group to form a matrix 
type of pharmaceutical preparation (Science, 233, 
1081-1084 (1986)), the polymer is decomposed in the 
large intestine by enterobacteria having azo- reductase 
activity and the medicinal active ingredient is thereby 
released at the large intestine. However, for practical 
use, there are still many problems to be solved, for ex- 
ample, regarding the safety of the polymer itself, the 
controllability of the decomposition rate thereof, and the 
like. 

[0007] US-A-3 325 365 describes an enteric tablet of 
core/shell construction. The core comprises a physio- 
logically active material. The shell is formed from an en- 
teric coating containing a polyvinyl acetate copolymer, 
a plasticizer and an additional component which may be 
a bulking material or a lubricant. The shell of the result- 
ing tablet is impermeable to gastric fluids but quickly 
erodes in the small intestine to expose the core. 
[0008] An object of the present invention is to solve 
the above-mentioned problems in the conventional 
pharmaceutical preparations, and to provide a pharma- 
ceutical preparation for oral administration of high prac- 
tical use by which -a medicinal active ingredient can be 
effectively released at a targeted site in the intestinal 
tract. 

[0009] This and the other objects of the present inven- 
tion will become apparent from the description herein- 
after. 

[001 0] In accordance with the present invention, there 
is provided a pharmaceutical preparation for oral admin- 
istration which is controlled to release a medicinal active 
ingredient at a targeted site in the intestinal tract com- 
prising 
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(a) a core containing a medicinal active ingredient 
and 

(b) a press-coated layer comprising an enteric pol- 
ymer and a lipophilic or hydrophobic substance, 
said layer being provided around the core, 

provided that said layer does not contain a diluent or a 
bulking agent. 

[0011] The lipohilic or or hydropholic substance in- 
cluded in the press-coated layer controls the dissolution 
rate of the layer in the intestine. 
[001 2] The pharmaceutical preparation of the present 
invention has the following characteristics: when the 
pharmaceutical preparation is orally administered, the 
release of a medicinal active ingredient does not occur 
at all during residence of the pharmaceutical prepara- 
tion in the stomach and, after discharge from the stom- 
ach, until the preparation reaches a desirable targeted 
site in the intestine and thereafter, the release of the in- 
gredient starts rapidly. In case of using a medicinal ac- 
tive ingredient as a drug required to be selectively de- 
livered to a specific site in the intestinal tract, an excel- 
lent pharmaceutical preparation having high availability 
can be provided. 

[0013] Fig. 1 is a graph showing the result of the dis- 
solution test with the first fluid and the second fluid of 
the dissolution test in Japanese Pharmacopoeia XII 
(hereinafter referredto as JPXII) using a pharmaceutical 
preparation in Example 1 . 

[0014] Fig. 2 is a graph showing the result of the dis- 
solution test with the second fluid of the dissolution test 
in JPXII using a pharmaceutical preparation after im- 
mersing in the first fluid of the dissolution test in JPXII 
for a certain time in Experimental Example 1. 
[001 5] The present invention has been accomplished 
based on viewpoints that a press-coated layer compris- 
ing an enteric polymer starts to dissolve more slowly in 
the intestine than a film-coated layer comprising the en- 
teric polymer and that the starting time of dissolution of 
a medicinal active ingredient can be controlled by vary- 
ing an amount of the press-coated layer. 
[0016] In the pharmaceutical preparation of the 
present invention, the press-coated layer (b) comprising 
an enteric polymer is capable of suppressing the release 
of a medicinal active ingredient in the intestine until the 
pharmaceutical preparatbn reaches near the desirable 
targeted site. Namely, during residence of the pharma- 
ceutical preparation in the stomach, the press-coated 
layer (b) does not dissolve and protects the core (a) so 
that the release of a medicinal active ingredient can be 
perfectly supressed, and after discharge of the pharma- 
ceutical preparation from the stomach, the press-coated 
layer (b) gradually dissolves, and therefore the release 
of a medicinal active ingredient is substantially sup- 
pressed in the intestine until the pharmaceutical prepa- 
ration reaches near the desirable targeted site. 
[0017] In order to sufficiently exhibit the above-men- 
tioned capacity in the pharmaceutical preparation of the 



present invention, it is desirable to determine the time 
required for dissolution of the press-coated layer (b) in 
the intestine so that the press-coated layer (b) has suf- 
ficient acid resistance and does not dissolve during res- 
5 idence in the stomach, and after discharge from the 
stomach, the press-coated layer (b) can substantially 
suppress the release of a medicinal active ingredient un- 
til the pharmaceutical preparation reaches near the de- 
sirable targeted site in the intestine. 
10 [001 8] From the above-mentioned viewpoints, it is de- 
sirable that the coating amount of the press-coated layer 
(b) is usually determined so that a medicinal active in- 
gredient is not released in the stomach for a period of 
about 10 hours which is recognized as the maximum 
is residence time of a pharmaceutical preparation in the 
stomach, and in case of targeting the upper large intes- 
tine, can suppress the release of a medicinal active in- 
gredient in the intestines for about 3±1 hours which is 
recognized as a general traveling time of a pharmaceu- 
tical preparation through the small intestine. 
[001 9] The pharmaceutical preparation of the present 
invention can be suitably designed so that when a dis- 
solution test is carried out according to the dissolution 
test (puddle method; 37°C; 100 rpm; 900 m€ of dissolu- 
tion fluid) of JPXII (refer to Example 1 ), release of a me- 
dicinal active ingredient is substantially suppressed for 
at least 10 hours in the first fluid (pH 1.2), and the release 
of the medicinal active ingredient is substantially sup- 
pressed for at least about 2 hours in the second fluid 
(pH 6.8) and thereafter the release of the medicinal ac- 
tive ingredient starts quickly. The time required to start 
the release of the medicinal active ingredient (hereinaf- 
ter referred to as "lag-time") in the second fluid is set to 
meet the desired target-site in the intestinal tract. For 
example, in case that the pharmaceutical preparation of 
the present invention is designed to have the lag-time 
of about 2 hours, about 4 hours or about 7 hours, there 
can be obtained a pharmaceutical preparation wherein 
release of a medicinal active ingredient is intended to 
occur at the lower ileum, the ascending colon or the 
transverse colon. If the pharmaceutical preparation of 
the present invention is designed to have the lag-time 
being longer than about 7 hours, there can be obtained 
a pharmaceutical preparation wherein release of a me- 
dicinal active ingredient is intended to occur at the lower 
large intestine such as the descending colon or the sig- 
moid colon. 

[0020] In the pharmaceutical preparation of the 
present invention, the core (a) is not particularly limited 
if only a medicinal active ingredient is included in the 
core (a). The core (a) may comprise a medicinal active 
ingredient only. Or if required, various pharmaceutical 
additives such as an excipient and a dis integrant which 
are generally used in the art of pharmaceutical prepa- 
ration, may be included in the core (a) as described be- 
low. The form of the core (a) may be a tablet, a granule, 
a pellet or the like. 

[0021] The medicinal active ingredient to be included 
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in the above-mentioned core (a) in the present invention 
is not particularly limited as long as it is orally adminis- 
terable. Concrete examples of such medicinal active in- 
tredient include chemotherapeutic agents, antibiotics, 
respiratory stimulants, antitussives, expectorants, anti- s 
malignanttumor agents, autonomic agents, psychotrop- 
ic agents, local anesthetics, muscle relaxants, agents 
affecting digestive organs, antihistamines, toxicopetic 
agents, hypnotics, sedatives, antiepileptics, antipyret- 
ics, analgesics, antiinflammatory agents, cardiotonics, 
antiarrhythmic agents, diuretics, vasodilators, antili- 
pemic agents, nutrients, tonics, alteratives, anticoagu- 
lants, agents for liver disease, hypoglycemics, antihy- 
pertensives and the like. 

[0022] The amount of a medicinal active ingredient to 
be included in the core (a) is not particularly limited and 
may be determined according to an effective dose of the 
medicinal active ingredient to be used, and the like. The 
amount is preferably about 0.2 to about 100 w/w %, 
more preferably 0.5 to 50 w/w %, based on a weight of 
the core (a). 

[0023] As an enteric polymer used for the press-coat- 
ed layer (b), any film-formable polymer soluble in an 
aqueous medium of a pH of not less than 5 and insoluble 
in an aqueous medium of a pH of less than 5 can be 
used in the pharmaceutical preparation of the present 
invention. Examples of the enteric polymer include a cel- 
lulose derivative, a polyvinyl derivative, a maleic acid- 
vinyl compound copolymer, an acrylic copolymer and 
the like. 

[0024] Concrete examples of the cellulose derivative 
include carboxymethylethylcellulose, cellulose acetate 
phthalate, cellulose acetate succinate, methylcellulose 
phthalate, hydroxymethylethylcellulose phthalate, hy- 
droxypropylmethylcellulose phthalate, hydroxypropyl- 
methylcellulose acetate succinate and the like. Con- 
crete examples of the polyvinyl derivative include poly- 
vinyl alcohol phthalate, polyvinyl butylate phthalate, pol- 
yvinyl acetoacetal phthalate and the like. Concrete ex- 
amples of the maleic acid-vinyl compound copolymer in- 
clude polyvinyl acetate, maleic acid anhydride), polyvi- 
nyl butyl ether, maleic acid anhydride), poly(styrene, 
maleic acid monoester), and the like. Concrete exam- 
ples of the acrylic copolymer include poly(ethyl acrylate, 
meth acrylic acid), poly (sty rene, acrylic acid), poly (me- 
thyl acrylate, methacrylic acid, octyl acrylate), poly 
(methacrylic acid, methyl methacrylate) (e.g. Eudragit L 
and Eudragit S, each being trade name, available from 
Rohm Pharma, Germany), and the like. 
[0025] Among these examples, carboxymethylethyl- 
cellulose, hydroxy propyl methylcellulose acetate succi- 
nate, hydroxypropylmethylcellulose phthalate and poly 
(methacrylic acid, methyl methacrylate) (Eudragit L and 
Endragit S) are preferably used as the enteric polymer, 
and particularly hydroxypropylmethylcellulose acetate 
succinate and poly(methacrylic acid, methyl methacr- 
ylate) (Eudragit L and Endragit S) are preferable, and 
more particularly hydroxypropylmethylcellulose acetate 



succinate is preferable. 

[0026] The above-mentioned enteric polymers are 
different in various physical properties such as a disso- 
lution pH (enteric polymers may be somewhat different 
in a dissolution pH), a molecular weight and a polymer- 
ization degree. However, any enteric polymer can be 
suitably used for preparing a press-coated layer in the 
pharmaceutical preparation of the present invention by 
selecting a kind and an amount of the enteric polymer, 
a compressing pressure of a press-coated layer and the 
like so that the press-coated layer (b) is capable of sup- 
pressing release of a medicinal active ingredient until 
the pharmaceutical preparation reaches near a desira- 
ble targeted site in the intestine, namely can substan- 
tially suppress the release of a medicinal active ingredi- 
ent for any desired period of time (for example, at least 
2 hours) in the second fluid of the dissolution test in JPX- 
II. 

[0027] Thus, with respect to the above-mentioned 
preparation of the press-coated layer, there is no partic- 
ular difficulty for a person skilled in the art to select a 
type or a grade of the enteric polymer and an amount 
thereof, a compressing pressure and the like so that a 
medicinal active ingredient can be released at a desired 
site in the intestinal tract, particularly a targeted site in 
between the upper small intestine and the lower large 
intestine. 

[0028] For instance, a usually used enteric polymer in 
a commercially available form can be used for tabletting 
by means of a tabletting machine to obtain a pharma- 
ceutical preparation of the present invention in a form of 
a tablet. 

[0029] If an enteric polymer cannot be used as it is for 
tabletting because of having a very small particle size 
(e.g. in a form of a fine powder), the enteric polymer is 
once transformed to a form of granules having a su itable 
particle size for tabletting and thereafter the granules 
are tabletted together with a core tablet. Then, the phar- 
maceutical preparation of the present invention in a form 
of a tablet can be obtained. For example, an acrylic en- 
teric polymer which is commercially available under the 
trade name of Eudragit S or Eudragit L generally has a 
small particle size, and the acrylic enteric polymer can 
be used as it is, however, the acrylic enteric polymer can 
be more suitably used in a form of granules prepared as 
described above rather than as it is. 
[0030] The press-coated layer (b) comprising an en- 
teric polymer in the pharmaceutical preparation of the 
present invention may be a press^coated layer having 
a multiple layer, which is formed by press-coating a core 
containing a medicinal active ingredient with one kind of 
an enteric polymer and providing a further press-coated 
layer comprising the same or different kind of an enteric 
polymer around the layer. Additionally, the press-coated 
layer (b) may be formed by using two or more kinds of 
enteric polymers in admixture. Each of the above-men- 
tioned press-coated layer having a multiple layer or that 
comprising two or more kinds of enteric polymers can 
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be suitably used as the press-coated layer (b) in the 
pharmaceutical preparation of the present invention so 
long as the press-coated layer (b) is capable of sup- 
pressing the release of a medicinal active ingredient un- 
til the pharmaceutical preparation reaches near a desir- 
able targeted site in the intestine, namely can substan- 
tially suppress the release of a medicinal active ingredi- 
ent for any desired period of time (for example, at feast 
2 hours) in the second fluid of the dissolution test in JPX- 
II. 

[0031] In the press-coated layer (b) in the pharmaceu- 
tical preparation of the present invention, a lipophilic or 
hydrophobic substance (i.e. a substance having li- 
pophilic property or hydrophobic property, hereinafter 
referred to as 'lipophilic/hydrophobic substance 1 ) is in- 
cluded in addition to an enteric polymer in order to con- 
trol a dissolution rate of the press-coated layer (b). As 
such lipophilic/hydrophobic substance, a substance 
which exerts an effect to decrease a dissolution rate of 
the press-coated layer (b) in aqueous medium at a pH 
of not less than 5, may be used alone or in admixture of 
at least two kinds of substances. It is considered that 
the effect that a dissolution rate of the press-coated lay- 
er in aqueous medium of a pH of not less than 5 is de- 
creased, is exerted owing to either a function that the 
lipophilic/hydrophobic substance prevents the enteric 
polymer from wetting with water or a mechanism that 
the lipophilic/hydrophobic substance physically inter- 
acts with the enteric polymer to form more tight press- 
coated layer. 

[0032] The above-mentioned effect is varied depend- 
ing on a physical property and an amount of a lipophilic/ 
hydrophobic substance to be used and a kind of the en- 
teric polymer to be used. For instance, generally, the 
more effect is exerted by using the substance having a 
lower melting point, and in case of using a metallic salt 
of a fatty acid as a lipophilic/hydrophobic substance, a 
multivalent metallic salt thereof exerts more intensive ef- 
fect than a monovalent metallic salt thereof. According- 
ly, the dissolution rate of a press-coated layer can be 
also controlled by using two or more kinds of the li- 
pophilic/ hydrophobic substances. 
[0033] Examples of the above-mentioned lipophilic/ 
hydrophobic substance suitably used are, for example, 
a fat and oil, a wax, a hydrocarbon, a higher alcohol, an 
ester, a higher fatty acid, a metallic salt of a higher fatty 
acid, other plasticizer and the like. 
[0034] Concrete examples of the fat and oil include, 
for example, a vegetable fat and oil such as cacao but- 
ter, palm oil, Japan wax or coconut oil; an animal fat and 
oil such as beef tallow, lard, horse fat or mutton tallow; 
a hydrogenated oil obtained from animals such as hy- 
drogenated fish oil, hydrogenated whale oil or hydro- 
genated beef tallow; a hydrogenated oil obtained from 
plants such as hydrogenated rape seed oil, hydrogen- 
ated castor oil, hydrogenated coconut oil or hydrogen- 
ated soybean oil; and the like. 
[0035] Concrete examples of the wax include, for ex- 



ample, a vegetable wax such as carnauba wax, cande- 
lilta wax, bayberry wax, ouricury wax or esparto wax, an 
animal wax such as beeswax, white beeswax, sperma- 
ceti, shellac wax or wool wax, and the like. 
5 [0036] Concrete examples of the hydrocarbon in- 
clude, for example, paraffin, vaseline, microcrystalline 
wax and the like. 

[0037] As the higher alcohol, a saturated linear alco- 
hol is exemplified, and concrete examples thereof in- 
fo elude, for example, a saturated linear monohydric alco- 
hol having 1 2 to 30 carbon atoms such as lauryl alcohol, 
tridecyl alcohol, my ri sty I alcohol, pentadecyl alcohol, ce- 
tyl alcohol, heptadecyl alcohol, stearyl alcohol, nonade- 
cyl alcohol, arachic alcohol, behenyl alcohol, carnaubyl 
is alcohol, ceryl alcohol, corianyl alcohol or melissyl alco- 
hol. 

[0038] Concrete examples of the ester include, for ex- 
ample, an ester of a fatty acid such as my ristyl palmitate, 
stearyl stearate, my ristyl myristate or behenyl behenate; 

20 a glycerine ester of a fatty acid including a monoglycer- 
ide such as glyceryl monolaurate, glyceryl monomyr- 
istate, glyceryl monostearate or glyceryl monooleate, a 
dtglyceride such as glyceryl distearate or glyceryl dilau- 
rate, a triglyceride such as glyceryl trilaurate, glyceryl 

25 tristearate or glyceryl triacetyl stearate; and the like. 
[0039] As the higher fatty acid, a saturated linear fatty 
acid is exemplified, and concrete examples thereof in- 
clude, for example, a saturated monobasic linear fatty 
acid having 10 to 32 carbon atoms such as capric acid, 

30 undecanoic acid, lauric acid, tridecanoic acid, myristic 
acid, palmitic acid, margaric acid, stearic acid, nonade- 
canoic acid, arachic acid, heneicosanoic acid, behenic 
acid, tricosanoic acid, lignoceric acid, pentacosanoic 
acid, cerotic acid, heptacosanoic acid, montanic acid, 

35 nonacosanoic acid, melissic acid, hentriacontanoic acid 
or dotriacontanoic acid. Among these higher fatty acids, 
capric acid and lauric acid are preferable. 
[0040] As the metallic salt of a higher fatty acid, an 
alkali metal salt and an alkaline earth metal salt of a 

40 higher fatty acid are exemplified, and concrete exam- 
ples of the metallic salt of a higher fatty acid include a 
calcium salt, a sodium salt, a potassium salt, a magne- 
sium salt, a barium salt and the like, of the above-men- 
tioned higher fatty acids. Among these metallic salts of 

4$ a higher fatty acid, calcium stearate and magnesium 
stearate are preferable. 

[0041] Concrete* examples of the plasticizer include, 
for example, triacetin, triethyl citrate, acetyl tributyl cit- 
rate, acetyl triethyl citrate, diethyl phthalate, polyethyl- 
50 eneglycol, polysorbate and the like. Among these plas- 
ticizers, triacetin, triethyl citrate and acetyl triethyl citrate 
are preferable. 

[0042] Among such lipophilic/hydrophobic substanc- 
es, magnesium stearate, calcium stearate, triacetin, lau- 
55 ric acid, capric acid, triethyl citrate, acetyl triethyl citrate 
and the like are preferable. Particularly, magnesium 
stearate, calcium stearate, triacetin, lauric acid, capric 
acid and triethyl citrate are preferable, and more partic- 
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ularly, magnesium stearate, calcium stearate, triacetin 
and lauric acid are preferable. 
[0043] The lipophilic/hydrophobic substance may be 
used alone or in admisture of two or more kinds of the 
above-mentioned substances. 
[0044] A preferable combination of the enteric poly- 
mer and the lipophilic/hydrophobic substance in the 
press-coated layer of the pharmaceutical preparation of 
the present invention is, for example, a combination of 
a cellulose derivative and a higher fatty acid or a metallic 
salt thereof, a combination of a cellulose derivative and 
a plasticizer, and the like. In the more preferable com- 
bination, the enteric polymer is hydroxypropylmethylcel- 
lulose acetate succinate and the lipophilic/hydrophobic 
substance is magnesium stearate, calcium stearate, 
triacetin, lauric acid, or a mixture of magnesium stearate 
and calcium stearate. 

[0045] An amount of the lipophilic/hydrophobic sub- 
stance in the press-coated layer (b) is about 5 to about 
100 % by weight, preferably 20 to 60 % by weight based 
on a weight of the enteric polymer. 
[0046] In the core (a) and the press-coated layer (b) 
of the pharmaceutical preparation of the present inven- 
tion, various additives such as an excipient, a binder, a 
disintegrant, a lubricant and an aggregation-preventing 
agent which are generally used in the field of pharma- 
ceutical preparation may be included, if desired. 
[0047] Concrete examples of the excipient include a 
saccharide such as sucrose, lactose, mannitol or glu- 
cose, starch, partially pregelatinized starch, crystalline 
cellulose, calcium phosphate, calcium sulfate, precipi- 
tated calcium carbonate, hydrated silicon dioxide and 
the like. Concrete examples of the binder include an ol- 
igosaccharide or a sugar alcohol such as sucrose, glu- 
cose, lactose, maltose, sorbitol or mannitol; a polysac- 
charide such as dextrin, starch, sodium alginate, carra- 
geenan, guar gum, arabic gum or agar; a natural poly- 
mer such as tragacanth, gelatin or gluten; a cellulose 
derivative such as methylcellulose, ethylcellulose, sodi- 
um carboxymethylcellulose or hydroxypropylmethylcel- 
lulose; a synthetic polymer such as polyvinylpyrro- 
lidone, polyvinylalcohol, polyvinylacetate, a polyethyl- 
eneglycol, polyacrylic acid or polymethacrylic acid; and 
the like. Concrete examples of the disintegrant include 
calcium carboxymethylcellulose, sodium carboxymeth- 
ylstarch, com starch, hydroxypropylstarch, partially 
pregelatinized starch, low-substituted hydroxypropyl- 
cellulose, polyvinylpyrrolidone, calcium cross-linked 
carboxymethylcellulose and the like. Concrete exam- 
ples of the lubricant and the aggregation-preventing 
agent include talc, magnesium stearate, calcium stear- 
ate, colloidal silicon dioxide, stearic acid, hydrated sili- 
con dioxide, a wax, a hydrogenated oil, a polyethyleneg- 
lycol, sodium benzoate and the like. 
[0048] The lag-time, the time required until the re- 
lease of a medicinal active ingredient starts in the intes- 
tine or in the second fluid (pH 6.8) of the dissolution test 
in JPXII, can be controlled by varying a time required for 



dissolution of the layer (b) as below. For exmaple, if the 
amount of the press-coated layer (b) is increased (or de- 
creased), the time required for dissolution can be pro- 
longed (or reduced). In case that the coating amount of 
s the press-coated layer (b) is almost constant, the time 
required for dissolution can be varied by using one or 
more grades of the enteric polymer having different po- 
lymerization degree or substitution degree, in the press- 
coated layer. 

[0049] Alternatively, the time required for the dissolu- 
tion can be also prolonged by including a lipophilic/hy- 
drophobic substance in the press-coated layer (b). Fur- 
thermore, if the amount of the lipophilic/hydrophobic 
substance to be included in the press-coated layer (b) 
is increased (or decreased), the time required for the 
dissolution can be prolonged (or reduced). Also, the 
time required for the dissolution can be varied accord- 
ingly to the kind of the lipophilic/hydrophobic substance 
to be used. 

[0050] The dosage form of the pharmaceutical prep- 
aration of the present invention is preferably a tablet. 
The size of the pharmaceutical preparation is not par- 
ticularly limited, however, the diameter thereof is prefer- 
ably 4 to 16 mm, more preferably 6 to 12 mm. 
[0051] The form of the core (a) is preferably a tablet. 
The size of the core (a) is not particularly limited, how- 
ever, the diameter thereof is preferably 3 to 1 5 mm, more 
preferably 5 to B mm. 

[0052] In the pharmaceutical preparation of the 
present invention, the thickness of the press-coated lay- 
er (b) can be selected without any limitation so that the 
pharmaceutical preparation to be obtained can have a 
desired lag-time. The thickness of the press-coated lay- 
er (b) is usually determinedto be 0.4 to 3 mm, preferably 
0.5 to 1 .5 mm. The coating amount of the press-coated 
layer (b) corresponding to the above-mentioned thick- 
ness, varying according to the size of a core tablet, is 
usually about 150 to about 600 w/w %, preferably 200 
to 400 w/w % based on a weight of the core (a). 
[0053] The preparation of the core (a) can be carried 
out according to the usual procedure for the preparation, 
for example, as described in Lemingtons Pharmaceuti- 
cal Sciences, J7, (Mack Publishing Company, published 
in 1 985). In case of preparing a tablet as a core, for ex- 
ample, the tablet can be obtained by tabletting a medic- 
inal active ingredient alone, or if necessary, in admixture 
with other suitable additives such as an excipient, a 
binder and a lubricant which are usually used in the art 
of pharmaceutical preparation. If necessary, the above- 
mentioned medicinal active ingredient or mixture is 
granulated and, if required, sieved before the tabletting 
process to obtain a granulated particle of the desired 
range of particle size. 

[0054] The above-mentioned granulated particle can 
be prepared according to a usual method such as a dry 
granulation or a wet granulation. As an example of the 
granulated particle, for instance, a granule can be pre- 
pared by firstly mixing a medicinal active ingredient and 



15 



20 



25 



30 



35 



40 



45 



SO 



6 



11 



EP 0 671 168 B1 



12 



a pharmaceutical additive and secondly by granulating 
the obtained mixture by means of a oscillating granulat- 
ing machine such as a sieve extruder, a roll extruder, a 
tornado mill, a screw extruder or alexander machine. A 
granule can be also prepared by granulating a medicinal 
active ingredient and a pharmaceutical additive in a form 
of powder by means of a mixing granulating machine 
such as a blender granulatoror a pin granulator. A gran- 
ule can be also prepared according to tumbling granu- 
lation, i.e. by spraying a binder solution to a medicinal 
active ingredient and a pharmaceutical additive in a form 
of powder in a rotating dram or pan, or a granule can be 
prepared according to fluidizing granulation, i.e. by 
spraying a binder solution with fluidizing a medicinal ac- 
tive ingredient and a pharmaceutical additive in a form 
of powder in a fluidized-bed granulator. 
[0055] Alternatively, the granulated particle can be 
prepared by coating an inert carrier substance with a 
medicinal active ingredient and a binder. For instance, 
granules can be prepared by spray-coating a solution 
containing a medicinal active ingredient and a binder on- 
to an inert carrier substance. Granulated particles can 
be prepared according to powder coating, i.e. by firstly 
mixing an inert carrier substance and a medicinal active 
ingredient and, if required, other pharmaceutical addi- 
tive and secondly by coating the obtained mixture with 
spraying a binder solution. 

[0056] As the above-mentioned inert carrier sub- 
stance, for example, a crystalline of a saccharide or in- 
organic salt such as lactose, cellulose or sodium chlo- 
ride, a spherical particle and the like can be used. Con- 
crete examples thereof include Avicel SP (trade name, 
available from Asahi Chemical Industry Co., Ltd., Japan, 
spherical particle of crystalline cellulose), Nonpareil NP- 
5 and Nonpareil NP-7 (each being trade name, available 
from Freund Industrial Co., Ltd., spherical particle of 
crystalline cellulose and lactose) and the like. 
[0057] Thus obtained granulated particle can be usd 
for tabletting to prepare a core tablet. 
[0058] The press-coating to form the press-coated 
layer (b) around the core (a) is carried out according to 
a usual method in this field, for instance, a compression 
molding method such as a press-coating method or a 
dry coating method, and the like. For example, the 
press-coated layer can be formed by press-coating the 
core (a) with an enteric polymer in admixture with a li- 
pophilic/hydrophobic substance and optionally with oth- 
er suitable additives such as an excipient, a binder, a 
lubricant and a fluidizing agent. If necessary, the above- 
mentioned polymer or mixture is granulated and, if re- 
quired, sieved according to a usual method before the 
press-coating process. Then, the press-coated layer is 
provided on the core. The press-coating can be suitably 
carried out by means of a press-coating machine or a 
tabletting machine generally used, under the conditions 
such that the compressing pressure is, for instance, 200 
to 1 200 kg/cm 2 and the compressing rate is 1 to 20 mm/ 
minute. 



[0059] An amount of the additives such as an excipi- 
ent and a disintegrant optionally added in the core (a) 
and the press-coated layer (b), a concentration of a 
binder in the binder solution and a solvent to be used 

s can be determined without any limitation so long as it is 
within a scope based on the usual knowledge of a per- 
son skilled in the art of pharmaceutical preparation. 
[0060] The present invention is more specifically de- 
scribed and explained by means of the following Exam- 

io pies and Experimental Examples. It is to be understood 
that the present invention is not limited to the Examples, 
and various changes and modifications may be made in 
the invention without departing from the spirit and scope 
thereof. 

1S 

Example 1 

[0061] Diltiazem hydrochloride (300 g) and corn 
starch (200 g) were mixed together The mixture was 

20 granulated according to a wet granulation method using 
a binding solution (180 g) of polyvinylpyrrolidone (trade 
name: Kollidon 30, available from BASF) (90 g) dis- 
solved in ethanol (90 g). The obtained granules were 
dried and sieved to obtain granules for tabletting (585 

25 g). A part of thus obtained granules for tabletting (530 
g), calcium citrate (120 g), calcium carboxymethylcellu- 
lose (trade name: ECG-505, available from Gotoku 
Chemical Co., Ltd.) (40 g) and magnesium stearate (10 
g) were mixed together. The mixture was tabletted by 

30 means of a rotary tabletting machine (F-9 Type, made 
by Kikusui Seisakusho Ltd.) to obtain a plain tablet (a 
core tablet) having a diameter of 6 mm and a weight of 
70 mg. 

[0062] The obtained plain tablet was press-coated 

35 with a mixture of powder of hydroxypropylmethyicellu- 
lose acetate succinate (trade name: AQOAT (AS-LF), 
available from The Shin-etsu Chemical Co., Ltd.), calci- 
um stearate and magnesium stearate (the mixing ratio, 
by weight (w/w) (hereinafter referred to as "the mixing 

40 ratio"), 8: 1 : 1 ) in a coating amount of 200 mg per tablet 
by means of a press-coating machine (Correct 18HUK- 
DC Type, made by Kikusui Seisakusho Ltd.) to obtain a 
pharmaceutical preparation of the present invention in 
a form of a press-coated tablet having a diameter of 9 

« mm and a weight of 270 mg. 

[0063] With respect to thus obtained pharmaceutical 
preparation of the -present invention, a dissolution test 
(puddle method) was carried out with the first fluid of the 
test in JPXII (pH 1 .2) and the second fluid of the test in 

50 jpxil (pH 6.8) according to the description of the disso- 
lution test in JPXII. The dissolution test was carried out 
using 900 m€ of the dissolution fluid at 37*C and at the 
rotation speed of 1 00 rpm. 

[0064] The results of the test is shown in Fig. 1 . As it 
s $ is clear from the dissolution pattern of diltiazem hydro- 
chloride being a medicinal active ingredient, in the first 
fluid, the medicinal active ingredient was not released 
at all for long time (at least 1 5 hours), which means that 
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the acid resistance of the pharmaceutical preparation 
was maintained sufficiently. In the second fluid, the me- 
dicinal active ingredient was quickly released after the 
lag-time of about 3 hours in a pulsatile dissolution pat- 
tern. 

Example 2 

[0065] The plain tablet containing diltiazem hydro- 
chloride obtained in Example 1 was press-coated with 
a mixture of powder of hydroxypropylmethylcellulose 
acetate succinate (trade name: AQOAT (AS-LF), avail- 
able from The Shin-etsu Chemical Co., Ltd.) and calci- 
um stearate (the mixing ratio, 8:2) in a coating amount 
of 200 mg per tablet by means of a press-coating ma- 
chine (Correct 18HUK-DC Type, made by Kikusui Sei- 
sakusho Ltd.) to obtain a pharmaceutical preparation of 
the present invention in a form of a press-coated tablet 
having a diameter of 9 mm and a weight of 270 mg. 
[0066] With respect to thus obtained pharmaceutical 
preparation of the present invention, a dissolution test 
was carried out with the second fluid of the test in JPXII 
under the same conditions in Example 1. In the second 
fluid, the medicinal active ingredient was quickly re- 
leased after the lag-time of about 10 hours. 

Example 3 

[0067] 5-Aminosalicylic acid (300 g) and corn starch 
(200 g) were mixed together. The mixture was granulat- 
ed according to a wet granulation method using a bind- 
ing solution (180 g) of polyvinylpyrrolidone (trade name: 
Kollidon K30, available from BASF) (90 g) dissolved in 
ethanol (90 g). The obtained granules were dried and 
sieved to obtain granules for tabletting (585 g). A part 
of thus obtained granules for tabletting (530 g), calcium 
citrate (120 g), calcium carboxymethylcellulose (trade 
name: ECG-505, available from Gotoku Chemical Co., 
Ltd.) (40 g) and magnesium stearate (10 g) were mixed 
together. The mixture was tabletted by means of a rotary 
tabletting machine (F-9 Type, made by Kikusui Sei- 
sakusho Ltd.) to obtain a plain tablet (a core tablet) hav- 
ing a diameter of 6 mm and a weight of 70 mg. 
[0068] The obtained plain tablet was press-coated 
with a mixture of powder of hydroxypropylmethylcellu- 
lose acetate succinate (trade name: AQOAT (AS-LF), 
available from The Shin-etsu Chemical Co., Ltd.), calci- 
um stearate and magnesium stearate (the mixing ratio, 
8: 1 : 1 ) in a coating amount of 200 mg per tablet by means 
of a press-coating machine (Correct 18HUK-DC Type, 
made by Kikusui Seisakusho Ltd.) to obtain a pharma- 
ceutical preparation of the present invention in a form of 
a press-coated tablet having a diameter of 9 mm and a 
weight of 270 mg. 

[0069] With respect to thus obtained pharmaceutical 
preparation of the present invention, a dissolution test 
was carried put with the second fluid of the test in JPXII 
under the same conditions in Example 1. In the second 



fluid, the medicinal active ingredient was quickly re- 
leased after the lag-time of about 3 hours. 

Example 4 

[0070] The plain tablet containing 5-aminosalicylic ac- 
id obtained in Example 3 was press-coated with a mix- 
ture of powder of hydroxypropylmethylcellulose acetate 
succinate (trade name: AQOAT (AS-LF), available from 
The Shin-etsu Chemical Co., Ltd.), triacetin and hydrat- 
ed silicon dioxide (the mixing ratio, 8:1:1) in a coating 
amount of 200 mg per tablet by means of a press-coat- 
ing machine (Correct 1 8HUK-DC Type, made by Kikusui 
Seisakusho Ltd. ) to obtain a pharmaceutical preparation 
of the present invention in a form of a press-coated tab- 
let having a diameter of 9 mm and a weight of 270 mg. 
[0071] With respect to thus obtained pharmaceutical 
preparation of the present invention, a dissolution test 
was carried out with the second fluid of the test in JPXII 
under the same conditions in Example 1 . In the second 
fluid, the medicinal active ingredient was quickly re- 
leased after the lag-time of about 3 hours. 

Example 5 

[0072] The plain tablet containing 5-aminosalicylic ac- 
id obtained in Example 3 was press-coated with a mix- 
ture of powder of Eudragit L (trade name, available from 
Rohm Pharma, poly(methacrylic acid, methyl methacr- 
ylate)) and calcium stearate (the mixing ratio, 8:2) in a 
coating amount of 350 mg per tablet by means of a 
press-coating machine (Correct 18HUK-DC Type, 
made by Kikusui Seisakusho Ltd.) to obtain a pharma- 
ceutical preparation of the present invention in a form of 
a press-coated tablet having a diameter of 11 mm and 
a weight of 420 mg. 

[0073] With respect to thus obtained pharmaceutical 
preparation of the present invention, a dissolution test 
was carried out with the second fluid of the test in JPXII 
under the same conditions in Example 1 . In the second 
fluid, the medicinal active ingredient was quickly re- 
leased after the lag-time of about 4 hours. 

Experimental Example 1 

[0074] With respect to the pharmaceutical prepara- 
tion containing diltiazem hydrochloride obtained in Ex- 
ample 1 , after immersing in the first fluid of the test in 
JPXII for a certain time, a dissolution test was carried 
out with the second fluid of the test in JPXII (the other 
conditions were the same as in Example 1 ). The results 
of the test are shown in Fig. 2. The dissolution patterns 
A and B represent the results of the dissolution test with 
the second fluid using the pharmaceutical preparations 
previously immersed in the first fluid for 0 and 1 6 hours, 
respectively. 

[0075] As it is clear from the dissolution patterns of 
diltiazem hydrochloride, independent on the immersed 
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time in the first fluid, each dissolution pattern, A and B, 
was almost the same dissolution pattern of which the 
lag-time is about 3 hours in the second fluid 
[0076] The above-mentioned results suggest that 
when the pharmaceutical preparation of the present in- 
vention is orally administered, without being influenced 
by the variation of the length of the residence time of the 
pharmaceutical preparation in the stomach, the eventu- 
al release of the medicinal active ingredient starts only 
at about 3 hours after reaching the small intestine. 
[0077] In addition to the ingredients used in the Ex- 
amples, other ingredients can be used in the Examples 
as set forth in the specification to obtain substantially 
the same results. 



Claims 

1. A pharmaceutical preparation for oral administra- 
tion which is controlled to release a medicinal active 
ingredient at a targeted site in the intestinal tract 
comprising 

(a) a core containing a medicinal active ingre- 
dient and 

(b) a press-coated layer comprising an enteric 
polymer and a lipophilic or hydrophobic sub- 
stance, said layer being provided around the 
core, 

provided that said layer does not contain a diluent 
or a bulking agent. 

2. The pharmaceutical preparation of Claim 1 , where- 
in the press-coated layer (b) is capable of suppress- 
ing release of a medicinal active ingredient until the 
pharmaceutical preparation reaches near a target- 
ed site in the intestinal tract. 

3. The pharmaceutical preparation of Claim 1 or 2, 
wherein release of a medicinal active ingredient is 
substantially suppressed for at least 1 0 hours in the 
first fluid of a dissolution test according to Japanese 
Pharmacopoeia XII and the release of the medicinal 
active ingredient is substantially suppressed for at 
least 2 hours in the second fluid of the test, when 
the dissolution test is carried out. 

4. The pharmaceutical preparation of Claim 1 , 2 or 3, 
wherein a coating amount of the press-coated layer 
(b) is 1 50 to 600 % by weight based on a weight of 
the core (a). 

5. The pharmaceutical preparation of any one of 
Claims 1 to 4, wherein the enteric polymer is one or 
more kinds of compounds selected from the group 
consisting of carboxymethylethylcellulose, hydrox- 
ypropylmethylcellulose acetate succinate, hydroxy- 



propylmethylcellulose phthalate and poly(meth- 
acrylic acid, methyl methacrylate), 

6. The pharmaceutical preparation of any one of 
s Claims 1 to 5, wherein the lipophilic or hydrophobic 

substance is one or more kinds of substances se- 
lected from the group consisting of a plasticizer, a 
higher fatty acid and a metallic salt of a higher fatty 
acid. 

w 

7. The pharmaceutical preparation of any one of 
Claims 1 to 5, wherein the lipophilic or hydrophobic 
substance is one or more kinds of substances se- 
lected from the group consisting of magnesium 

'5 stearate, calcium stearate, triacetin, lauric acid, ca- 
pric acid, triethyl citrate and acetyl triethyl citrate. 

8. The pharmaceutical preparation of any one of 
Claims 1 to 7 t wherein an amount of the lipophilic 

£0 or hydrophobic substance to be included in the 
press-coated layer is 5 to 100 % by weight based 
on a weight of the enteric polymer. 



1. Pharmazeutisches Praparat zur oralen Verabrei- 
chung, welches so kontrolliert wird, so daB der me- 
dizinische wirksame Inhaltsstoff an der Zielstelle im 

30 Intestinaltrakt freigesetzt wird, umfassend 

(a) einen Kem, enthaltend den medizinisch 
wirksamen Inhaltsstoff und 

35 (b) eine preBbeschichtete Schicht, umfassend 

einen sich im Damn aufldsenden Polymer und 
eine lipophile oder hydrophobe Substanz, wo- 
bei die Schicht urn den Kern herum ist, voraus- 
gesetzt, daB diese Schicht nicht einen Verdun- 
40 ner oder ein Fullmittel enthalt. 

2. Pharmazeutisches Praparat gemaB Anspruch 1, 
worin die preBbeschichtete Schicht (b) in der Lage 
ist, die Freisetzung des medizinisch wirksamen In- 

45 haltsstoffes zu unterdrucken, bis das pharmazeuti- 
sche Praparat nahe an dem Zielbereich des Intesti- 
naltraktes herankommt 

3. Pharmazeutisches Praparat gemaB Anspruch 1 
so oder 2, worin die Freisetzung des medizinisch wirk- 
samen Inhartsstoffs im wesentlichenfurmindestens 
10 h in der ersten Flussigkeit eines Auflosungstest 
gemaB dem japanischen Arzneibuch XII unter- 
drOckt ist und die Freisetzung des medizinisch wirk- 

55 samen Inhaltsstoffs im wesentlichen fur mindestens 
2 h in der zweiten Flussigkeit des Tests unterdrQckt 
wird, wenn der Auflosungstest durchgefflhrt wird. 
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4. Pharmazeutisches Praparat gemaB dem Anspruch 
1 , 2 Oder 3, worin die Beschichtungsmenge der 
preBbeschichteten Schicht (b) fQr 150 bis 600 
Gew.-%, bezogen auf das Gewicht des Kern (a) ist. 

5. Pharmazeutisches Praparat gemaB einem der An- 
spruche 1 bis 4, worin das sich im Darm auflosende 
Polymer eines oder mehrere Arten an Verbindun- 
gen ausgewahlt aus der Gruppe bestehend aus 
Carboxymethylethylcellulose, Hydroxy propylme- 
thytcelluloseacetatsuccinat, Hydroxypropylmethyl- 
cellulostphthalat und Poly(rnethacryi)saure, Me- 
thylmethacrylat). 

6. Pharmazeutisches Praparat gemaB einem der An- 
spruche 1 bis 5, worin die lipophileoder hydrophobe 
Substanz eine oder mehrere der Substanzarten ist, 
ausgewahlt aus der Gruppe bestehend aus Weich- 
macher, einer hoheren Fettsaure und einem Metall- 
salzes einer hoheren Fettsaure. 

7. Pharmazeutisches Praparat gemaB einem der An- 
spruche 1 bis 5, worin die lipophile oder hydrophobe 
Substanz ein oder mehrere der Substanzarten aus- 
gewahlt aus der Gruppe bestehend aus Magnesi- 
umstearat, Calciumstearat, Triacetin, Laurinsaure, 
Capronsaure, Triethylcitrat und Acetyltriethylcitrat 
ist. 

8. Pharmazeutisches Praparat gemaB einem der An- 
spruche 1 bis 7, worin die Menge an der lipophilen 
oder hydrophoben Substanz, wie sie in der preBbe- 
schichteten Schicht enthalten sein kann, von 5 bis 
100 Gew.-%, bezogen auf das Gewicht des sich im 
Damn aufldsenden Polymers ist. 



Revendlcatlons 

1. Preparation pharmaceutique pour I'administration 
orale qui est contrdlee pour liberer un ingredient ac- 
tif du point de vue medicinal a un site cibie dans les 
voies intestinales comprenant 

(a) un noyau contenant un ingredient actlf du 
point de vue medicinal et 

(b) une couche d'enrobage par compression 
comprenant un polymere enterique et une 
substance lipophile ou hydrophobe, ladite cou- 
che etant fonmee autour du noyau, 

a condition que ladite couche ne contienne pas un 
diluant ou un agent donnant du volume. 

2. Preparation pharmaceutique selon la revendication 
1 , dans laquelle la couche d'enrobage par compres- 
sion (b) est capable de supprimer la liberation d'un 
ingredient actif du point de vue medicinal jusqu'ace 



que la preparation pharmaceutique atteigne le voi- 
sinage d'un site ctble dans les voies intestinales. 

3. Preparation pharmaceutique selon ia revendication 
5 1 ou 2, dans laquelle la liberation d'un ingredient 

actif du point de vue medicinal est sensiblement 
supprimee pendant au moins 10 h dans le premier 
liquide d'un test de dissolution selon la pharmaco- 
p6e japonaise XII et la liberation de Pingr6dient actif 
10 du point de vue medicinal est sensiblement suppri- 
mee pendant au moins 2 h dans le second fluide du 
test quand le test de dissolution est realise. 

4. Preparation pharmaceutique selon la revendication 
75 1, 2 ou 3, dans laquelle la quantity d'enrobage de 

la couche d'enrobage par compression (b) est de 
150 a 600 % en masse par rapport a la masse du 
noyau (a). 

20 s. Preparation pharmaceutique selon Tune quelcon- 
que des revendications 1 a 4, dans laquelle le po- 
lymers enterique est un ou plusieurs types de com- 
poses choisis dans le groupe consistant en la car- 
boxymethylethylcellulose, l'ac6tosuccinate d'hy- 

25 droxypropylmethylcellulose, le phtalate d'hydroxy- 
propymethylcellulose et le poly(acide methacryli- 
que, methacrylate de methyle). 



6. Preparation pharmaceutique selon I'une quelcon- 
30 que des revendications 1 a 5, dans laquelle la subs- 
tance lipophile ou hydrophobe est un ou plusieurs 
types de substances choisies dans le groupe con- 
sistant en un plastifiant, un acide gras superieur et 
un sel metallique d'un acide gras superieur. 

35 

7. Preparation pharmaceutique selon I'une quelcon- 
que des revendications 1 a 5 dans laquelle la subs- 
tance lipophile ou hydrophobe est un ou plusieurs 
types de substances choisies dans le groupe con- 

40 sistant en le stearate de magnesium, le st6arate de 
calcium, la triacetin e, I'acide laurique, I'acide capri- 
que, le citrate de triethyle et I'acety (citrate de trie- 
thyle. 

45 8. Preparation pharmaceutique selon I'une quelcon- 
que des revendications 1 a 7, dans laquelle la quan- 
tity de substance lipophile ou hydrophobe a inclure 
dans la couche d'enrobage par compression est de 
5 a 100 % en masse par rapport a la masse du pe- 
so lymere enterique. 
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